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Introduction
Currently the code COLNEW is the
only one for solving higher order
boundary value problem (BVPs) di-
rectly which is due to Ascher et al,
1979, 1995, and based on the colloca-
tion method.
Materials and Methods
The research here develops an alterna-
tive and more efficient algorithm and a
code BVPDI for solving Boundary
Value Problem (BPVs) for Ordinary
Differential Equations (ODEs). A gen-
eralised variable order variable stepsize
Direct Integration (01) method, a gen-
eralised Backward Differentiation
method (BDF) and shooting techniques
are used to solve the given BVP. When
using simple shooting technique,
sometimes stability difficulties arise
when the differential operator of the
given ODE contains rapidly growing
and decaying fundamental solution
modes. Then the initial value solution
is very sensitive to small changes in the
initial condition. In order to decrease
the bound of this error, the size of do-
mains over which the Initial Value
Problem (IVPs) are integrated has to be
restricted. This leads to the multiple
shooting technique, which is generali-
sation of the simple shooting tech-
nique. Multiple shooting technique for
higher order ODEs with automatic
partitioning is designed and success-
fully implemented in the code BVPDI,
to solve the underlying IVP.
Results and Discussion
The well conditioning of a higher order
BVP is shown to be related to bound-
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ing quantities, one involving the
boundary conditions and the other the
Green's function. It is also shown that
the conditioning of the multiple shoot-
ing matrix is related to the given BVP.
The numerical results are then com-
pared with the only existing direct
method code COLNEW. The advan-
tages in computational time and the
accuracy of the computed solution,
especially, when the range of interval is
large, are pointed out. Also the advan-
tages of BVPOI are clearer when the
results are compared with the NAG
subroutine D02SAF (reduction
method).
Stiffness tests for the system of first
order ODEs and the techniques of
identifying the equations causing stiff-
ness in a system are discussed. The
analysis is extended for the higher
order ODEs. Numerical. Results are
discussed indicating the advantages of
BVPOI code over COLNEW.
Conclusions
The success of the BVPI code applied
to the general class of BVPs is the
motivation to consider the same code
for a special class of second order
BVPs called Sturm-Liouville (SL)
problem. By the application of FJoquet
theory and shooting algorithm, eigen-
values of SL problem with periodic
boundary conditions are determined
without reducing to first order system
of equations. Some numerical exam-
ples are given to illustrate the success
of the method. The results are then
compared, when the same problem is
reduced to the first order system of
equations and the advantages are indi-
cated. The code BVPOI developed
here clearly demonstrates the effi-
ciency of using 01 Method and shoot-
ing techniques for solving higher order
BVP for ODEs.
Benefits from the study
The new codes developed are more
efficient compared to the existing
codes.
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